Excited states and decay properties of 175 Pt have been investigated using the 92 Mo( 86 Sr,2pn) fusion-evaporation reaction. The JUROGAM I γ -ray spectrometer and the GREAT spectrometer were used in conjunction with the gas-filled recoil separator RITU for the measurement of the radiation at the target and focal plane positions, respectively. Two new band structures, assigned to be based on the I π = ( 7 /2 − ) ground state in 175 Pt, have been established and the known yrast band has been extended up to I π = ( 49 /2 + ). Rotational properties of the excited states in 175 Pt have been investigated within the cranked shell-model formalism. The low-frequency changes in the alignments of the positive-and negative-parity bands are interpreted as a sign of proton-pair excitations in the rotating core. Furthermore, the α-decay measurements reveal a candidate for a fourth α-decay branch in 175 Pt, feeding a non-yrast state in 171 Os.
Excited states and decay properties of 175 Pt have been investigated using the 92 Mo( 86 Sr,2pn) fusion-evaporation reaction. The JUROGAM I γ -ray spectrometer and the GREAT spectrometer were used in conjunction with the gas-filled recoil separator RITU for the measurement of the radiation at the target and focal plane positions, respectively. Two new band structures, assigned to be based on the I π = ( 7 /2 − ) ground state in 175 Pt, have been established and the known yrast band has been extended up to I π = ( 49 /2 + ). Rotational properties of the excited states in 175 Pt have been investigated within the cranked shell-model formalism. The low-frequency changes in the alignments of the positive-and negative-parity bands are interpreted as a sign of proton-pair excitations in the rotating core. Furthermore, the α-decay measurements reveal a candidate for a fourth α-decay branch in 175 Pt, feeding a non-yrast state in 171 Os. 
I. INTRODUCTION
Low-spin states of neutron-deficient platinum nuclei [174] [175] [176] Pt are known to display characteristics that are interpreted as signs of shape coexistence [1] [2] [3] [4] . The ground states of these nuclei are predicted to have triaxially deformed shapes according to potential energy surface (PES) and total Routhian surface (TRS) calculations. For the higher-lying coexisting configuration a prolate deformation is predicted, whereas in the heavier platinum isotopes, A = 180-186, this configuration is observed to become the ground state [2, [5] [6] [7] . The well deformed and the weakly deformed configurations are predicted to be almost degenerate in 178 Pt [8] , and in the lighter platinum A 176 isotopes the weakly deformed configuration forms the ground state [3, [9] [10] [11] . Thus, 175 Pt is situated in a transitional region, where the weakly deformed triaxial configuration forms the ground state, but a well deformed configuration is sufficiently low lying to cause perturbations in the measured yrast band.
The investigation of rotational bands of odd-mass nuclei yields information on the single-particle orbitals occupied by the last odd nucleon and the coupling of this nucleon to the core. In 175 Pt the neutron Fermi surface is situated close to the f7 /2 , h9 /2 , and i13 /2 spherical shell-model orbitals. Excited states in 175 Pt, based on the mixed i13 /2 band head, have been reported earlier by Cederwall et al. [2] , who interpreted the low-frequency anomalies of the positive-parity band as being caused by a crossing of two zero-quasiparticle configurations. At high spin an (i13 /2 ) 2 quasineutron alignment was assumed to take place. In the neighboring odd-A nucleus 177 Pt, the ground-state configuration was assumed to be based on the 5 177 Pt were observed [12] .
In present work we report, for the first time, an observation of excited negative-parity states in 175 Pt. In addition, the known positive-parity band has been extended up to I π = ( 49 /2 + ). The cranked shell-model (CSM) formalism has been utilized in the interpretation of the high-spin structure of the excited states. Furthermore, the α-decay properties of 175 Pt have been investigated, leading to the observation of an α-decay branch from 175 Pt to a I π = ( 9 /2 − ) 207.9-keV state in 171 Os.
II. EXPERIMENTAL DETAILS
Excited states in 175 Pt were populated in the 92 Mo( 86 Sr,2pn) fusion-evaporation reaction. The strontium beam was accelerated by the K130 cyclotron to an energy of 403 MeV at the Accelerator Laboratory of the Department of Physics, University of Jyväskylä (JYFL), Finland. The enrichment of the self-supporting 600-μg/cm 2 thick 92 Mo target was 98 %. A 40-μg/cm 2 thick carbon reset foil was positioned behind the target. The beam intensity during 7 days of beam time was on average 8 pnA.
Prompt γ rays emitted at the target position were detected by the JUROGAM I detector array. The array consisted of 43 EUROGAM Phase 1 [13] and GASP [14] type germanium detectors, each surrounded by an anti-Compton bismuth germanate (BGO) shield. The absolute photo-peak efficiency of JUROGAM I was 4.2% at 1.3 MeV and the average energy resolution was 2.7 keV at 1.3 MeV. Recoiling fusion products (recoils) were separated from beam particles and fission products by the gas-filled separator RITU [15] . At the focal plane of RITU the recoils and their decay products were detected with the GREAT spectrometer [16] . Within GREAT the recoils first passed through a multiwire proportional counter (MWPC), where their energy loss and position were recorded. After the MWPC the recoils were implanted into two adjacent 300-μm thick double-sided silicon strip detectors (DSSD). Looking from upstream the 60 vertical strips and the 40 horizontal strips are located at the front and back sides of the DSSD, respectively. Downstream from the DSSD, behind a 500-μg/cm 2 thick beryllium window, was a segmented planar germanium detector for low-energy γ -ray detection. High-energy γ rays were detected with a segmented Clover germanium detector, which was located directly above the focal-plane chamber. Upstream from the DSSD an array of 28, 500-μm thick, silicon PIN detectors was located perpendicular to the front face of the DSSDs. They were used for conversion-electron and escape α-particle detection. The internal α-particle energy calibration was performed using the online α-decay data. The α-particle energies of 169, [170] [171] [172] Os and 174 Pt were used for the α-particle energy calibration [17] . The cross section for the 2pn evaporation channel was estimated to be 4 mbarn. An average 175 Pt α-particle rate of 135 s −1 , RITU transmission of 40% and full-energy α-particle detection efficiency of 50% were assumed in the calculation of the number of 175 Pt recoils produced during the experiment. The data acquisition in the experiment was performed using the GREAT total data readout (TDR) method [18] , where an individual detector channel receives an event time-stamp from a global 100 MHz clock. All the single-channel data streams from the JUROGAM I array and the GREAT spectrometer were merged together into one data stream before storage. The raw events were prefiltered online taking 5 μs of data before any focal-plane event. The data analysis was undertaken using the GRAIN [19] and RADWARE [20, 21] software packages. The target position γ -ray data were analyzed using the recoil-gated (RG) JUROGAM I double-and triple-coincidence data. The results were further verified by using the recoil-decay tagging (RDT) technique [22, 23] . The time condition for the doubleand triple-coincidence γ ray events was 100 ns. The finestructure α decay of 175 Pt was studied using asymmetric α-γ and α-conversion-electron matrices.
III. RESULTS

A. Decay spectroscopy
The half-life of the 175 Pt α decay was determined to be 2.53(6) s [24] , based on results from previous studies. The main goal of the present experiment was the RDT study of 175 Hg, which has a half-life of 11 ms [25] . For this reason, the total event count-rate of the DSSD was on average 1 kHz during the experiment, which is not an optimal rate for unambiguous 175 Pt recoil-α correlations. However, because the event distribution was not even in the horizontal strips of the DSSD, the low count-rate peripheral strips of the DSSD FIG. 1. The distribution of detected events across the horizontal strips of the DSSD during the whole experiment (solid line). The high count-rate area that is not used for looking for correlations is indicated (horizontal dot-dash lines). The remaining edge area was used for recoil-α time correlations in cases where indicated in the text.
were used for the RDT analysis of 175 Pt [26] . The event distribution and the selection made on the horizontal strips are shown in Fig. 1 . With this method the average event rate is lowered by a factor of 6. Figure 2(a) shows the total α-particle energy spectrum obtained in the experiment, using only the FIG. 2. Total α-particle energy spectrum with a 7.5 s coincidence window for recoil-α correlation (a). The α-particle energy spectrum, which is tagged with prompt JUROGAM γ rays (b). The prompt γ rays used for tagging were 328.6 keV, 423.2 keV, and 436.4 keV. The recoil-α time-coincidence window of (1.8-7.5) s was used for spectrum (b) in order to reduce the contribution of the faster α decay of 174 Pt. Only the low count-rate border area of the DSSD was used for the search of recoil-α correlations. low-counting strips of the DSSD defined in Fig. 1 . All the half-lives measured in this work were obtained from the data where only the low-counting horizontal DSSD strips are used for the search of recoil-α correlations. The α-decay properties of 175 Pt were studied, for the first time, by Siivola [27] and later by Gauvin et al. [28] . The fine structure of the α decay of 175 Pt was reported, for the first time by Hagberg et al. [29] . The α-particle energies were reported to be 5831(10), 5964(5), and 6038(10) keV, with absolute α-decay branching ratios of 4.7(10)%, 55(5)%, and 4.8(8)%, respectively. The γ -ray energies observed in coincidence with the α decays were reported to be 76.4(10), 134.4(10), and 211.8(10) keV [29] .
Gamma rays promptly following the α decay of a mother nucleus to the excited states in the daughter nucleus provide a clean tag for the α-decay events. Indeed, the whole DSSD can be used for the α-particle energy measurement in these cases despite the high event rate for recoil-α event correlations. However, the excited state in the daughter nucleus can also decay via the emission of a conversion electron. In this case the measured energy will be the sum of the absorbed electron energy and the α-particle energy [30] . The α-particle energies for 175 Pt from this experiment are given in Table I and the deduced α-decay level scheme is shown in Fig. 3 . The 174 Pt α-particle energy of 6038(4) keV, with t 1 2 = 0.89(2) s [31] , overlaps with the ground-state to ground-state α-particle energy of 175 Pt. Since the E α = 6021(4)-keV decay branch in 175 Pt is only 4.8%, the 174 Pt α-decay events dominate the spectrum at this energy in Fig. 2(a) . Tagging with the prompt 328.6-keV, 423.2-keV, and 436.4-keV 175 Pt in-beam γ rays provides a clean selection for the α decays of 175 Pt. The result of the prompt tagging of the α decays is shown in Fig. 2(b) , where only the low-counting strips of the DSSD were used in the search of recoil-α correlations (see Fig. 1 ). Due to the uncertainties caused by conversion-electron summing, the α-decay branching ratios were taken from Ref. [29] .
Figure 4(a) shows γ rays detected at the focal-plane planar detector within 150 ns of the detection of the E α = 5814-keV
76. . The events in both figures were detected by the planar detector and the whole DSSD was used for the α particle detection. The coincidence of the 91.7-keV γ ray with the 5814-keV and 5819-keV α-particle energies in (a) is due to the α particles that escape from the DSSD.
and the E α = 5819-keV decay branches. Similarly, the γ rays detected within 150 ns of the detection of the E α = 5948-keV decay branch are shown in Fig. 4 (b). The spectra of Figs. 4(a) and 4(b) were also obtained with the focal-plane clover detector, albeit with not as good average energy resolution. The strong 161.6-keV transition shown in Fig. 4 (a) is emitted after the α decay of 172 Ir to an excited state in 168 Re. The α-particle energy and the half-life for the 172 Ir α decay from this experiment are 5817(4) keV and 1.81(4) s, respectively. These values are consistent with the values found from Refs. [32, 33] . The 91.7-keV transition seen in Fig. 4 (b) is correlated within 150 ns with E α = 5919(4) keV and t 1 2 = 1.14(5) s, which is consistent with the values reported for the α decay of 171 Ir [32, 34] . The 76.7-keV, 130.8-keV, 134.1-keV, 207.9-keV, and 211.2-keV 171 Os γ rays were observed to be in delayed coincidence with the prompt 175 Pt γ rays. The 76.7-keV, 134.1-keV, and 211.2-keV transition energies are the same as reported by Hagberg et al. [29] , although they mentioned the 76.7-keV transition to be in coincidence only with the favoured α-decay branch. This γ -ray transition was detected in this work in coincidence with the α-decay events corresponding to E α = 5814 keV, 5819 keV, and 5948 keV. The 130.8-keV and 207.9-keV transitions were reported in the in-beam study by Bark et al. The γ -γ time-coincidence condition was 90 ns. The whole DSSD was used for the α-particle detection. 175 Pt. The α-decay branching ratios for these E α = 5814-keV and 5819-keV α decays were calculated assuming that the branching ratio b α = 4.7% given in Ref. [29] is equal to the sum of the two α-decay branches. The total branching ratio was divided according to the total intensities for the 130.8-keV and 134.1-keV transitions. An M1 character was assumed for both transitions in this calculation; see Table I .
In a focal plane γ -γ matrix tagged with the 175 Pt α decays the 130.8-keV and 134.1-keV transitions are in coincidence with the 76.7-keV transition. The total projection of this matrix is shown in Fig. 5(a) , and γ rays in coincidence with the 76.7-keV γ ray are shown in Fig. 5(b) . The experimental K-conversion coefficients α k could not be calculated separately for the 130.8-keV and 134.1-keV transitions using the spectrum in Fig 5( units) is measured between the recoil and α-decay events. The α-particle energy condition was set for the E α = 5948-keV 175 Pt α decays. Additionally, a γ ray detected in the planar detector with the energy of 76.7 keV was demanded within 150 ns after the α-particle detection. Only the low count-rate border area of the DSSD was used for the search of recoil-α correlations.
were demanded separately. The weighted average of the results, α k (76.7 keV) = 11.6 (9) , is compared with the theoretical value of α k (M1) = 9.85 (15) . This suggests that the 76.7-keV transition is also of M1 character. It was not possible to determine the multipolarities of the 207.9-keV and 211.2-keV transitions similarly to the 130.8-keV and 134.1-keV transitions.
The fact that all the measured half-lives, where a γ ray is demanded after the detected α decay, are consistent with each other suggests that the 207.9-keV and 211.2-keV transitions belong to 171 Os. Also, the 76.7-keV transition plus the 130.8-keV or the 134.1-keV transition sum up to 207.5 keV and 210.8 keV, respectively. The half-life of the 175 Pt ground state was measured to be 2.43(4) s, which was calculated as a weighted average of the half-lives given in Table I . The half-lives have been fitted using the method presented by Schmidt et al. [37] . In all cases, these data were fitted with a two-component function to take into account the longer half-life of the random component. The recoil-α time difference spectrum with the 5948-keV α-particle energy condition and the result of the two-component fit are shown in Fig. 6 .
B. In-beam γ -ray spectroscopy
The observation of excited states of 175 Pt was reported for the first time by Cederwall et al. [2] . In their work they used a germanium detector array and γ -γ coincidence analysis together with a recoil separator. They reported γ rays from excited states of 175 Pt up to level energies of approximately 4.2 MeV. The spins and parities were tentatively assigned based on the systematics. The total prompt γ -ray energy spectrum of 175 Pt, from the present data, tagged with the 5948-keV α-particle energy of 175 Pt is shown in Fig. 7(a) . In this figure the whole DSSD is used when investigating the recoil-α correlations. Several contaminant γ rays can be seen in the energy spectrum, which is due to the high implantation FIG. 7 . Total 175 Pt α-tagged JUROGAM singles energy spectra in coincidence with an α-decay event in the DSSD. The α-particle energy was demanded to be 5948 keV. The recoil-α correlation time was 7.5 s. In (a) the whole DSSD has been used for the search of recoil-α correlations. The strongest transitions and some of the newly found transitions in 175 Pt are highlighted. In (b) only the low-counting horizontal strips of the DSSD were used to correlate the recoil with the α decays. Additionally, a 171 Os x ray or a 76.7-keV γ ray, detected by the planar detector following the α-particle detection, was demanded in (b). The contaminant γ rays in (a) originate from the reaction channels, which have relatively large cross sections in the reaction used. The dashed lines between (a) and (b) highlight some of the γ rays belonging to 175 Pt.
rate into the DSSD compared with the 175 Pt half-life. When using only the low-counting horizontal strips of the DSSD (see Fig. 1 ), the random coincidences between the recoiland the α-decay events are reduced. This is demonstrated by Fig. 7(b) . The level scheme based on the analysis in this work is shown in Fig. 8 . The γ -ray transition energies and the corresponding level energies are listed in Table II . The ordering of the transitions is based on the measured intensities of the transitions and on the coincidence relations between the transitions.
The transitions in the positive-parity band of 175 Pt are seen as the most intense peaks in Fig. 7(b) . By using recoil-gated triple γ -ray coincidence data, the positive-parity band reported by Cederwall et al. [2] was identified. The full DSSD was used for the detection of recoil events. Band 1, based on the I π = ( 13 /2 + ) level, was extended to I π = ( 49 /2 + ) in the present work. The sum spectrum from double gates to the transitions in band 1 is shown in Fig. 9(a) . In Figure 9 (b) the sum spectrum of double gates to the transitions in band 2 is shown. The 138.6-keV and the 244.1-keV transitions in band 2 are in coincidence with each other and the sum of their energies corresponds to the 382.2-keV transition energy. Fig. 7 (b) reveals many transitions that are not known to belong to other reaction products. Selecting coincidences with these γ rays shows new transitions in a rotational band in 175 Pt. The whole DSSD was used for the α-tagged γ -γ analysis. Due to Compton scattering of the high-energy gamma rays, which also have high intensity, random coincidences are visible in Figs. 10(a)-10(c) . The results obtained from the γ -γ analysis were also verified using the triple-coincidence data. Figures 10(a) and 10(b) show γ -ray coincidences with the 130.9-keV and the 421.7-keV transitions, respectively. The 291.8-keV transition is only in coincidence with the 130.9-keV γ ray and not with other transitions in band 4. A second rotational band is observed in coincidence with the 388.5-keV transition, which is shown in Fig. 10(c) . These new rotational structures are assumed to belong to a negative-parity band built on top of the ground state of 175 Pt. No linking transitions between the newly observed band structures and the positive-parity band were observed. Based on the systematics of the platinum isotopes we assume the ( 13 /2 + ) state to lie at most 200 keV above the ( 9 /2 − ) state. The half-life of this state can be estimated using the single-particle Weisskopf estimates for the electromagnetic transition rates [38] . This estimate for the half-life of the ( 13 /2 + ) state is of the order of 1 μs. If the excitation energy of the ( 13 /2 + ) state compared with the ( 9 /2 − ) state is low, the corresponding M2 transition would proceed mainly via internal conversion and it would not be detected by the focal-plane germanium detectors. However, if this decay path existed the 130.9-keV ( 9 /2 − ) to ( 7 /2 − ) transition should have been detected in the focal-plane detectors. Correlation times up to 100 μs between the recoils and γ rays at the focal plane were used, but the 130.9-keV transition was not detected. Another possibility is that the ( 13 /2 + ) state lies below the ( 9 /2 − ) state in 175 Pt. In this case the energy of the ( 13 /2 + ) level would be below 130.9 keV. The corresponding half-life estimate for such an E3 transition would be of the order of 10 ms. A search for a transition from an isomeric state was carried out up to a 10 ms search time, but revealed no candidates. The nonobservation of the 130.9-keV transition with the focal-plane germanium detectors favors the scenario of an E3 transition from a A positive value for A 2 /A 0 suggests a stretched I = 2 transition, whereas a negative value suggests a stretched I = 1 transition [39] . The results for the A 4 /A 0 terms from the fits are inconclusive. For some of the weaker transitions only the ratio of the anisotropy could be measured. It was defined as
where I γ is the efficiency corrected γ -ray intensity measured at the given angle. The results for the angular distribution coefficients and the ratios of anisotropy are listed in Table III .
IV. DISCUSSION
Hindrance factors for the 175 Pt α-decay branches were calculated using the Rasmussen method [41, 42] . When the α decay was known to connect states of different spin, the reduced width calculation was performed assuming l = 2. The calculated results for the reduced widths and the hindrance factors are shown in Table I . According to the calculated hindrance factors, the E α = 5948-keV α-decay branch to the ( 7 /2 − ) state is a favoued decay branch as reported in earlier work [29] . The decay to the 211.2-keV level is unhindered if the spin and parity of the final state are assumed to be ( 9 /2 − ). However, the I π f = ( 7 /2 − ) possibility cannot be ruled out, in which case the calculated hindrance factor is larger, although the two results agree with each other within the error limits. The α decays leading to the ( 5 /2 − ) ground state and the ( 9 /2 − ) 207.9-keV states have hindrance factors 22(4) and 19(6), respectively. This suggests that these states do not belong to [40] , the intensity ratios and the deduced angular momentum carried away by the photon for the strongest transitions for 175 Pt. The anisotropy ratio is calculated as R = I γ (157.60 [43] . Furthermore, the 6.288-MeV α decay from 179 Hg most likely populates the ground state of 175 Pt [29] . Hagberg et al. based their assumption on the α-decay hindrance factor and the fact that they did not see γ rays following the α decay of 179 Hg. Secondly, the ground states of A = 171,173 osmium isotopes have been assigned to I π = ( 5 /2 − ) [35] . In the present work the 76.7-keV transition in 171 Os has been measured to have dipole multipolarity, which implies that the 76.7-keV level has I = ( 7 /2). This is in agreement with the spin assignment of ( 7 /2) by Bark et al. [35] . 
The parameter values used for the calculation are Q 0 = 6 e b, γ = −21
45. The singleparticle g factors for neutrons were calculated to be g a (h9 /2 ) = 0.243 and g a (f7 /2 ) = −0.383 [47] , taking g s (eff) = 0.7× g s (free). The signature splitting term e was taken to be zero in the calculations for the negative-parity states. Figure 11 suggests that the 7 /2 − [514] configuration from the h9 /2 orbital is the favored candidate.
The rotational properties of the excited states of 175 Pt have been investigated by using the cranked shell-model (CSM) formalism [48, 49] . In Figs. 12(a) and 12(b) the relative aligned angular momenta, i(ω), of the even-Z N = 97 isotones from hafnium to platinum have been plotted for the positive-and negative-parity states, respectively. For the aligned angular momentum plots the choice of the reference configuration presents a difficult choice for the analysis of 175 Pt. Shape coexistence has been proposed for 174 Pt [3, 4] and 176 Pt [1, 2] [51, 52] . The pairing gaps were calculated at zero rotational frequency and they were allowed to decrease to half of their original values by ω = 0.7 MeV [53] . The calculated single-particle Routhians for neutrons and protons are shown in Figs. 13(a) and 13(b) and the labeling of the quasiparticle states is given in Table IV . The deformation parameters β 2 = 0.18, β 4 = 0, and γ = −21
• for the calculations were based on the total-Routhian surface (TRS) calculation results in this region [2] .
Compared with the Hf, W, and Os isotones the positiveand negative-parity band alignments of 175 Pt change sharply at ω ≈ 0.2 MeV. Irregular behavior of the alignment curves at low frequency has been reported earlier, for example in 172 Os by Durell et al. [54] who suggest that a change in deformation at low rotational frequency could be responsible for the feature in the observed alignment. In the case of 174 Pt [3] and 176 Pt [2] the irregularity of the alignment curves is interpreted as a sign of a crossing between the weakly deformed ground-state band and the well deformed intruder band. As for 174,176 Pt ground-state configurations [2] , the TRS calculations predict the negative-parity configurations of 175 Pt to be γ -soft at low rotational frequencies [7] . The change in deformation of the nucleus would however not be associated with the alignment of quasiparticles, but with an excitation of a proton pair within the rotating core [2, 55] . For the positive-parity band of 175 Pt this has already been suggested [2] and it is also taken to be the reason for the observed irregularity in the negative-parity band.
The behavior of the alignment of the positive-parity band of 175 Pt is quite different from the other isotones of Fig. 12(a) . In the case of the positive-parity configuration, the odd neutron occupies the lowest positive-parity state A or B. For this reason the lowest quasineutron AB alignment is blocked. The next available aligned quasineutron configuration is ABC or BAD as has been suggested for 169 Hf [56] , 171 W [57] , and 173 Os [35] . After the low-frequency alignment change at ω ≈ 0.2 MeV, the alignment of the (π,α) = (+,− 1 2 ) band stays constant in 175 Pt until the very last measured transition. The (π,α) = (+,+ 1 2 ) band shows a gradual alignment increase of i ≈ 3 close to ω = 0.3 MeV, whereas the Hf, W, and Os isotones display a better defined alignment gain of i ≈ 5 . The calculations predict the second crossing in 175 Pt to be due to the alignment of the BC and AD quasineutrons similarly to the lighter isotones. This crossing frequency from the calculations is ω ≈ 0.28 MeV and the estimated alignment TABLE IV. The quasi-particle labeling used in this work.
Label
Parity, signature Main shell-model (π ,α) component
gain from Fig. 13(a) is 6 . The experimentally observed gradual alignment of the (+,+ 1 2 ) band is in agreement with the theoretical result. The observed gradual alignment can be explained as a sign of a strong interaction between the crossing bands [58] as has been suggested for 173 Os [59] . Only half of the predicted alignment gain is seen, possibly due to bands 1 and 2 not being observed to high enough angular momenta. The unobserved crossing in the (+,− 1 2 ) band is in disagreement with the calculated results. In Ref. [2] the unfavored (α = − 1 2 ) signature has been shown to have little γ -deformation polarizing capacity compared with the favored (α = + 1 2 ) signature. The CSM calculations are performed using fixed deformation parameters, thus not allowing one to take the change in deformation between the signature partners into account. It is also worth pointing out that the initial alignments of the positive-parity bands of 175 Pt in Fig. 12 are low compared to the calculated results for A and B configurations. Thus the observation of a clear A (B) → ABC (BAD) alignment is not evident.
The negative-parity band alignment of 175 Pt resembles that of the lighter N = 97 isotones. The alignment plots for bands 3 and 4 are show in Fig. 12(b) . When the odd neutron is occupying a negative-parity state, the AB alignment is not blocked, making it a likely candidate for the observed alignments [35, 56, 57] . The AB alignment is also assumed to take place in the negative-parity band of 175 Pt starting at ω = 0.2 MeV. This agrees with the calculated results of Fig. 13(a) . As for the positive-parity bands of the N = 97 isotones, the lack of back bending is assumed to be caused by the strong interaction between the crossing quasiparticle bands. The alignment gain for the 175 Pt band, after the low-frequency kink, is i ≈ 6 . Estimating the theoretical value from Fig. 13(a) gives i AB = 10 . However, the alignment curves for 175 Pt do not level off, making it difficult to estimate the total gained alignment. The possibility of a proton alignment in the frequency range of ω = (0.2-0.3) MeV was shown to be unlikely in this mass region [59, 60] , whereas the alignments seen at ω ≈ 0.5 MeV in the positive-and negative-parity band of 169 Hf are assumed to be due to proton alignment [61] . As shown in Fig. 13(b) , the calculations made in this work show also that the quasiprotons are unlikely to align before ω = 0.4 MeV.
V. CONCLUSIONS
A new α-decay branch in 175 Pt has been established leading to the known 207.9-keV I π = ( 9 /2 − ) state in 171 Os. A negative-parity band has been identified in 175 Pt and the known positive-parity band has been extended up to I π = ( 49 /2 + ). The negative-parity band is assigned to be based on the ( 7 /2 − ) ground state of 175 Pt. Both the positive-and negativeparity bands show changes in the relative aligned angular momentum plots around ω ≈ 0.2 MeV. It is argued that these changes are due to the unaligned proton-pair excitation within the rotating core of 175 Pt, leading to a change in the deformation of the core. The negative-parity band alignments are interpreted to be similar to the lighter N = 97 isotones, suggesting gradual AB-neutron alignment due to strong band interaction between the crossing bands. This is supported by the CSM calculation results. The positive-parity band of 175 Pt shows markedly different alignment behavior compared with the lighter N = 97 isotones. Support for the A→ABC crossing is given by the CSM calculations, but the predicted B→BAD crossing is not observed. The low-spin alignment behavior of the excited states in 175 Pt, together with the CSM results are, at least qualitatively, in agreement with the picture of coexisting shapes in the neighboring A = 174,176 Pt isotopes [2] [3] [4] .
